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III.  The  Parkes  process (1850).    Molten lead dissolves only about
1 per cent of zinc and molten zinc only 1 per cent of lead.   Silver, how-
ever, is soluble in zinc.   One or two per cent of zinc is added to fused
argentiferous lead at a temperature above the melting point of zinc,
when the molten alloy of zinc and silver floats to the surface and solidi-
fies on cooling.  A second lot of zinc is then added.  The crust is skimmed
off with a perforated ladle and strongly heated with carbon in a fire-clay
retort.    Zinc distils leaving silver which is cupelled.   A continuous
process is also used.   The Parkes is superseding the Pattinson process.

The zinc alloy may also be electrolysed (as anode) in zinc chloride solu-
tion ; zinc is deposited on the cathode and silver is left. To remove traces
of zinc dissolved in the lead, the latter is heated to redness and a blast of
steam forced through it, when zinc oxide rises to the surface. Zinc is now
often removed as chloride by treatment with chlorine.

Any gold and copper present in the lead are also removed by the zinc.
The desilvered lead contains only 0-0004 per cent of silver, whilst that
obtained by the Pattinson process contains 0-001-0-002 per cent. If
bismuth is present (which may be objectionable and is difficult to remove
from the lead), it goes to the argentiferous part in the Pattinson process,
but remains in the lead in the Parkes process.

IV.  Amalgamation process.    The amalgamation process has been used
since 1557 in Mexico, where fuel is scarce, but is being replaced by
the cyanide process (see below).

The ores containing metallic silver, silver chloride and sulphide and a
large quantity of rock are finely crushed in stamping mills worked by
mules, and the fine mud mixed with a little salt is then well trodden by
mules on a paved floor or patio. Mercury is added together with a little
roasted pyrites, containing cupric and ferric sulphates, and the treading
is continued for fifteen to forty-five days. Copper chlorides are probably
first produced from the roasted pyrites and salt, and these decompose
the silver sulphide with formation of silver chloride:

2CuCl2+Ag2S = 2AgCl + 2CuCl + S
2CuCl+Ag2S = Cu2S + 2AgCl.

The silver chloride then dissolves in the salt brine and is reduced by the
finely divided mercury:

2AgCl + 2Hg=2Ag + Hg2Cl2.

The silver amalgamates with the excess of mercury. About 1 per cent of
sodium in the mercury prevents the formation of a fine powder, which would
be lost in washing. The amalgam is separated by washing, the excess of
mercury is pressed out in canvas bags, and the residue is distilled in iron
retorts to recover the mercury.

V.  Wet processes (Percy and Patera, Augustin, Ziervogel, etc.). The
ore is roasted either alone, when soluble silver sulphate is formed
and can be lixiviated, and precipitated with copper, or with salt when
silver chloride is produced which is extracted with hot common salt